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Description 
of bene: 
Anti-collision Miniature Device ” 


| 
KSA 5 


| Late, 


. (This description corresponds to a further state of development and differs 


in certain details from the preceding 4 functional models. 4 


The specially included wiring diagrans, circuit-component lists, and = 


|} 


circuit diagrams are required for the wiring and cabling). 
| 
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I. General Description of the Miniature Unit KSA 5 
A. Why miniature unit? | | 


- | = </ 


image resolution and range it corresponds approximately to the ordinary types. 


The orcs is miniaturized by the following measures; 


a wee =—* 


1. Limited to , only one visual indicator... | 


oe _ er a i ee 


2. Gyrocompass terminal abolished, thus eliminating north= 


! es 


e : The anti-collision unit KSA~5 is @ Miniature unit. However, with respect to 
| 
stabilized image. 


36 Manual verification of klystron tuning with omission of tuning amplifier. 4 
oat : | 


. i Box de F, 
4. Partial use of subminiature tubes. 


d¢ Use of a statically focused picture tube. | 


6. Inclusion of a 10 coe 12 kw magnetron. 





7. Low power consumption, less than 350 won the secondary side of the trans~ 


| . former as a result of points 1... 6. 


: J 
FPG nT inade jae 


ey _ The unit consists essentially of two dripproof-housings, of which one con-- 
pao | : 
tains the transmitter with the appropriate modulation and the major portion 
| : , 
of the receiver, while the other contains the picture tube with the ee 


8 Practical compact structural form. | 


priate beam deflection, the cuadpiee of the REEEINEE and the target- 
. { 
measuring instruments. Since the individual devices contain within them- 
’ | erp grey tm) fh. Mote FU ae oe 
Selves their BEnropEiave power supplies, furthep) housings are Bune uous. 


-_— = — = _ —~ = se . - ¢ mre = 


A pivot antenna and a ainiaaune ae4 of <ransformere are the only re— 


ee oe 





te et we 


ate ocaad cae ae ve? oe 
: ‘maining parts of the anit: | - | | 


: 


t 


The following structural advantages also result from these measures: 
| 
_ The transmitting and receiving device can, since it contains no control knobs, be 


NE SEY Svthe 


. _ : | | | 
mounted on any free Space and must merely be accessible for repairs. Its location 
| 


should, as much as possible, be ina free Space beneath the antenna, in order to avoid 
l 


CP 
_ 
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@ ea” | - 80X1-HUM 











Declassified in Part - Sanitized Copy Approved for Release 2013/02/12 CIA-RDP80T00246A066200030005-9 


- Declassified in Part - Sanitized Copy Approved for Release 201 3/02/12 : CIA-RDP80T00246A066200030005-9 


% ges Srerng : : 1 ea 


eo | long and complicated laying. of tubular conductors. | - 





| 
‘The visual indicator ; located opportunely on the paidas » can ‘be mounted | direc ly 


# | against ‘he ont window aia On the sides too no free space is neues since o 
| | 
| the control elements are located on the front aes. and in case of repairs the entire iff 


| 
insert must be removed from its sheet-metal housing 5 the observer. 


| 


premises in the open. | | cenake ta thelovn a 23 | 7 


Thus we have at our disposal+a-device, which, owing to its small space require 
a 
ments and its low power consumption, can be installed on the smallest ships, but is in 


| The transformer can be lccated ee on board; the antenna is outside the 
7 3 | 
| no way inferior to larger devices in its range, resolution, and measurement accuracy. 
| 


B, Certain Characteristics and Data | | 
1. Transmission pulse 10 ... 12 kw it 


= af ene eaBews” 


© te _ 2, Repétition rate 1600 cps 
| | 3. Pulse widths 0.1/' KS (ap to 1.5 of and O. D ps (from 3 ai) | 
4s. Ankers revolutions, approximately 20 rpm 
2 Be Half-width of the antenna, 2% horizontal, 20% vertical. J 
6. Receiver sensitivity 25 Kto gout P oo K, Lfuer, 2 ‘rn ae 1) 
| , Stic =1& 
7 % 7. “Intermediate frequency 35 Me 
8, Bandwidth 10 Me | 
9 Relative representation - 
double its given value) | 
| 


‘i. PRicture-tube diameter 9" 


| | 
40. Ranges 0.75; 1.5; 33 6; 12 sn (each can be erteided meoorkkcl continuously to 
: 


12. Distance measurement with Tears range~finder (meter recording) 


| | | 

13. Preliminary marking a | | 
14. Mechanical directional bearing plate 

|_315,—-Plotter-supplement—_—_.— err er ae | 


| 50X1-HUM 
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| due to rain 
16, Suppression of noise a by means of a differentiating element 


ar 
dependent I-F amplification in a stages 


S 


; i. 
18.. Zero expansion | 


| : | 
19, Power supply 115 v/L0C cps/max 3 amp 


| 
20. Recording of the-piezoelectric and scanning current in the visual indicator 


21. Short-range- resolution 25 m 


C. Mechanical Structure of the Unit and Its Breakdown 
] 
| 


a) The antenna 7 ' 
‘The antenna is a normal parabolic reflector with a 220 v direct-current 


motor and a 400 cps torque indicator. It contains the usual tubular conductors or 
| 


! 
cm elements, such as a swivel joint, a horn emitter, ana a parabolic reflector’, and 
also contains the drive transmission, the one synchronizing contact, the prelin- 


inary contact, the torque-indicator sensor, a cable terminal board, and two cable- 
— | . A 7 | 
insertion glands. When assembled on board it is fed by only one cable (MKK, 

| 


o 
SS 17. Suppression of noise due to the mation of the sea. by means of distance- 
| : e : 
stationary) from the device through one of the two glands. The wires are screwed 


onto the terminal board. A diagram of the cable connections is to be found ia the 


cover of the junction box. The wires continuing on to the motor emerge again 
they : 
. through the second gland,. where,are connected to the motor terminal board. They 
are already cabled at the factory. | 
. | 


b) The Sunction boxes 
The twe housings for the eo pseleie nate cs device and the visual 

indicator are secured by means of ee dampers to the given mounting angle 

or mounting plate. We thus obtain’ teers an anneae suspension, so that 

the manmerkim rigid MKK ship's see as cannot be connected directly to the hous- 


| 
ings. To each of these two devices there thus belongs a small junction aes 





which is rigidly bolted into the ship's wall and into which the rigid cables are 
50X1-HUM 
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introduced, Their cable wires terminate in both boxes on ship clamps, thus ! 


rg 

s ; Dy | 

ensuring convenient assembly aboard ship. A cab .c-connection diagram is teea- ! I 

. . "3 ' es | 

ted on the cover of each junction box. Short flexible wires belonging to the ; 
boxes, wires which sometimes carry on their tips a multiple plug socket, then > 


connect them with their instruments, 


The junction box of the Peatean ve uacneneieits device is merely a throiehe 
switching _ jane eu teenie box and contains no electrical structural ele~- 
ments. It is traversed by all the conductor wires, which are fed into the 
device ani arrive in the box as a single MKK cable, reaching two concentric 
60. cables, which are screwed by means of sockets directly onto fie: Haweins 
of the transmitting=receiving device, The multiple plug socket +tesated at the 
end of the flexible junction—box cabling can be separated from the device by 


means of a handle by releasing a fast-locking mechanism, so that after addit- 


ional unscrewing of both concentric cables and separation of the tubular—con- 


ductor train leading upwards the entire device is free, can be screwed off the 


wall, and replaced, if necessary, 


“ 


The junction box for the visual indicator, in contrast to the junction box 


_for the transmitting-receiving device, is-not only a through~switching and 


junction terminal box, but is also the central branching point of all the MKK a 


ship's cable belonging to the device. There are no other connections between . 


- the individual devices other than through this box (see complete wiring diagram) , 


A sable conina from.the transformer terminates in it, as well as a cable coming 
directly. from the power supply (removed before the iecneeouey Another one goes 
through the transmitting~receiving device junction box to the transmitting-re~ 
ceiving device, while still another goes to the antenna, The cable to the visual 
ingiosvor itself is flexible, is an integral cae of the box, and is not assembled q_. 
on board, as are the other cables mentioned above. It carries on its tip, just as 

in the case of the other junction dox, multiple sites sockets in an elbow Saurus 


the plugs of which are located on the visual indicator itself, The elbow casting 
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of the multiple plug sockets is, to be sure, bolted to the rear wall of the 
> _ wieae) indicator from the inside, The counter—plugs sit securely on the visual 
(nviwates insert, If this insert is removed from its isch tal housing, the | ! 
s,s. | multiple plugs can be used as an adapter connection, after disconnecting the 
elbow casting and thus the flexible cable from the sheet-metal housing, and the 
‘insert can soheowiens be put into operation outside the housing, The two con= 
centric 60Mcables coming directly from the sockets on the housing of the trans- 
aeeaaseeseleins device do not terminate directly. on the housing of the Sen 
indicator, but in sockets on the junction box. From here on they are led to- = 
gether with the flexible cable through the multiple plug sockets to the housing ; 
| of the visual indicator. Thus upon removal of the visual-indicator insert all ce 
the lines are automatically disconnected. Moreover, the inclusion of the con- . 
centric sapies in the flexible sapie produces better conditions for the case . ! 
diss the visual indicator is mounted on a swivel bracket, | 


The visual-indicator junction box contains, in addition to the ship clamps 

for the cab es and a ground terminal, a relay, an auxiliary antenna switch, and es 
i sarey eee, The relay switches off the antenna motor on doth lines - x | 
(+ and —) and the torque-indicator voltage on the spas v, both for the torque- ne | 
indicator sensor in the antenna and the torque-indicator receiver in the visual .~ 
indicator, By means of the auxiliary antenna switch the antenna can be put into i= 
its rotational motion without. turning on the rest of the apparatus, ee safety 

S lie at any given time in the phase v from 115 v/400 cps, and, Chesed s | 
in the line continuing on to the transmitting-receiving device, in the one lead- | 
ing. to the. visual indicator, and in the one feeding the two above-mentioned torque 
indicators. The other two protect the antenna motor in the plus and minus line 
from 220 v onwards, The purpose and size of all the safety , Shanisms is sueraved 


in the insulating cover plate. 


c) The Transmitting-receiving Device 





: of a | 
- The transmitting=receiving device is constructed in the form,book, If the | 
3 ; : | 


50X1-HUM 
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front cover is opened, bis mscu ieee, together with its power supply, is visible 
. | | on tHe mid=section of the myers There is njtniie on the cover none from the 
| air-exhaust aperture of the ventilator, If the mid-section is pushed even fur= | 
‘ther open, the transmitter mounted on the back of the rear wall becomes visible,’ 
‘While all the voli ege-canzy ine parts (maximum voltage + 300 v) are covered to 
protect them from contact, and the device continues to operate when the front 
cover is opened, a safety contact PURE TTUP ES the feed voltage for the entire 
unit, when the midneeetion is epened Porwands: and short~cirouits the high- 


| be 
evices, which are located on 





aie ae in the transmitter, The safety 


AAA LARK 
the underside of he mid-section, belong both to the pEenene yess as well as to 


the receiver, Their pioroee and’ Sine can be read off a plate avaeent to the 
devices, | 
- The majority of the lines leading from the rear portion, secured to the 
wall, to the central, ee ain os through Spring contact and terminal | 
strips mounted on the central portion, Only the concentric I-F cable goes , i 
uatrectly from the I-~F amplifier output to the socket on the putetds wall of aoe 
device, Thus it is possible, after removing the Benge 3. to BEpeTALE the spring 
sonseat strips from the terminal strips (in which case the spring contact strip 
remains hangings on the Stationary rear portion on the flexible cable treats to 
disconnect the I-F cable on the amplifier and to unscrew an external light 
- Shutter on the duct leading the oor cable earoush the casting of the midceanbion: 
it is also possible to quickly qeaeeats from each other the cover, the mid-= 
section, and the back of the rear wall, 
The individual partial chassis, ruch as the I=P amplifier located on the 
right side of the mid-section, the amplifier power sues located on the left, 
the high-voltage povies Supply located in the upper ‘Tight part of the stationary 
rear Pree and the pulse eeneretcr located betae, can be conveniently removed 


sa fheie ‘handles, after unscrewing the screws designated in red on the chassis, 


50X1-HUM 
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To be sure, both concentric cables mut be disconnected from the I-F amplifier; 
this can be done easily by means of the accompanying special keys; the high- 
voltage conducting line must be soldered tightly onto the high-voltage power 
supply. | | 

On the middle of the receiver Side the klystron is mounted, together with 
certain aboonpanyine structural elements, such as those belonging to the nisiee 
center, directly on the latter or on the casting chassis, Its a te 
sulating cover plate contains an imeuintine punch key for mechanical tuning of 
phe eystnon: On the rear portion of the transmitter side the testing circuit 
was mounted, together with its large structural elements, such as the testing 
tube with its heating transformer, the magnetron with its heavine transformer, 
hiphayoltane Boupiine papscitere and feedback resistance, in part directly on 
the casting chassis or on small stationary ereocers located in the housing, 
Also located on the bracket for the testing tube is a socket for connecting 
an oscillograph measuring cable for the possible measurement of the aasretaon= 
wottass pulse, The bas tine torment fouches the chassis in only one place with 
its ground band, and to be sure also touches the magnetron itself. The short— 
term currents of approximately 5 amp flowing in this line could otherwise, as 


a,” chassis currents, give rise to disturbances, 
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air | ia. addition, weerytiind usikion was done to sauutats power ly of 
RT a ee 
i ; | "receiver and trananitter (different cables aa emission) ¢. The receiver space . | 
4s "hermetically* sealed. Only two 115 V power cables (supply for reflector voltage | 
C | ‘ and anode voltage of the seaway interfere ce eliminator coming from the ever | 
“and a crystal current measuring cable) enter and leave the receiver spacee The ..- 
cables leave and enter the space through condenser leadse | 
The cast plate of the center piece contains two large openings for 
structural elements which do not belong on its front side electrically, ie Go 
in the receiver aoncae Therefore the openings ae shielded on the frcnt aide ~" 
with a socket nace cape The pipe suche the ventilating motor with propeller 
‘and a relay group with a rectifier set is locatea behind the cape Relays avoid 
instantaneous Ad sapexateen the cold unit, permit it after approximately 3 
minutes and turn-on series resistance into the primary lines of high-voltage anode 
ecanatoraers and magnetron filament transformers when changes in impulse width 
 eesure The adjustable series resistance for highevoltage is located under the | ee 
| cape Rectifiers deliver 2h volt DC voltage as circuit voltage for all 24 v. 
: " pelayse (This includes all relays except for the one located in the high-voltage 
circuit of the viewer). The ventilating motor, on the other hand, is fed by 
ganther ey ¥ DC rectifier. It is located on the receiver circuit chassis. Its 
voltage, produced by the receiver circuit, is the only one not utilized in the 
receiver space and Seauetessed out of ite These transfers therefore are made by 
condenser leads. Resistors which are located on the line to the motor and serve 
for voltage reduction, have teen distributed to both lines (elimination of radio 
interferences in motor )e | 


- 


as All lines entering or earns the , transceiver, i.e. all lines which after 





ee 


‘Passing the gunsheoen box run ‘together in a KKKeship cable to the viewer junction 
box, | run through @ box marked with cable entry, which in turn is mounted on the 


Pe ~large housing as a small box. The interior of the box is divided into single 
: C. 


fe ec ce wee ee eee we nee me ee ee te me ee 
‘ 


sTc OP HEQE , 4 STO? FERS 
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opembers & and contains scucasiens and anes mies filter the transmitter 
Pet es 
4 | “pulses picked-up by internal lines, thus preventing them from entering the circuit 
as interference voltages. erneneaeer for multiple connector sockets of the — 
6 | - flexible junction box eable are located on its bottom side. 
| a) The Viewer 
| “The viewer can be easily removed from its sheet metal housing by handles 
mounted on the front plate after releasing the quick-opening lock on the side. 
| it consists of a chassis in front of which the supporter for the front plate is 
mounted. The front plate is mounted on the supporter. The electronic tube section 
4s left of the insert and the low-voltage circuit right. The Bega verteee circuit 
‘for the picture tube is Toeneea on the tope A transparent insulant cap protects 


it against duste The picture tube socket with the mechanical deflection unit is 


located in the middle. Operational devices are accessible on the front plate. 


=< 


“~ 


. Both circuits may be easily removed after unscrewing the 4 screws marked 
: | in red. Both chassis are electrically connected via spring and terminal stripse - 
| : The high-voltage clip on the picture tube must be atripped when removing the 
3 ot | bt ehovoitacs circuit section. The electronic tube section can be opened to the 
. Side after unscrewing two screws. Cable connections to the mounting chassis | i 
. remain undisturbed because additional parts such as sishebutton switch, control 
potentioncter, deflection coil, etce are organically part of the tube sectione - 
The picture tube socket is connected via an enclosed adapter: This set-up 
guarantees continuing operat ion of the tube section even when taken out Cindivi- 
| dual parte are accessible when trouble shooting). Proper utilization of space is = 


provided. 





’ In big repairs the tube section can be removed easily by unscrewing the 





“hinges, detaching the coaxial IF cable (the last IF amplifying section is Sounteas 
oe ‘tube section as an encased little box) and renoving the anode cap of the 


. “ena aweep tube. Eee ee all other cables run oe two eee and terminal | 
| a 3 6 fs 


eee me i ee - -~ ~ _—_ —— oft =~ mmuane : i 


cTAo uEos SIC op HERE 


a — _ os — S0X1-HUM. 
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: ‘ strips and can be easily secacaed: In addition bey are eeeurea oy two screwSe 
- . | er ria or plate can be separated from the rest of the insertion: 
| a | after removing the red marked screws. Wires running to bearing disks - illumi- ; 
3 | nation lemp and control panel - lighting switch are interrupted at a spring-terminal 
stripe The engraved bearing aise is stored in rolIs on its back side. One of them 
| is shaped as a friction wheel and connected over a gear drive with the drive knob 
‘marked "azimuth". The little illumination lamps_are well shielded so that no inter- 
ference is. created ig the disc on the screene Et Ce ee orteet may be regulated.’ 
The range indicator drive knob marked ‘distance is connected via an intermediate 
elutch and a slippey clutch with the range indicator aggregate on the basic chassis.. SJ 
In addition there is a semipermeable mirror located in the image field opening - 
which is connected with theflotter addition. | 
The plotting device may be mounted on the front plate canal with the aid 
| of a. clasp hook and a claw lock. The glass surface which serves for writing, 
| can be dliiuminated. Little bulbs which are inserted in a circular cast fastening 
| ring can be turned on by means of a switch incorporated in we lower edge of the 
oe device. Current is supplied by two contacts which upon deubtine automatically 


' pestore connection with the rest of the installation and which are located Yeft 


| and right in the upper section. 
a a 
‘In similar manner, an observation tube can be mounted on the front plate 
 dnstead of the plotting device. The observation tube is kept in place on the top 


wv 


| by a quick-opening lock and displays a rubber piece at the end which conforms to 
the face and eliminates Ligkt—shots. LGM shaped in such manner that in . 
addition to the image field opening it aio includes the opening for the range 
“meter ‘readings on the front plate. Thus it is possible to observe the picture, 


"ead the azimuth and register the recorded distance without removing the head rom 


re arr tne sltrimr 3 





_the rubber piece and be blinded by day light. | | a 
oan | a When the front Plate is removed fran the insert, the picture tube can be 
- 3 eg rae STOP HERE tS Ae eae liter 
- | | 11° . a | 50X1-HUM 
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| acannon, _fne tube! 8 neck is aacuned in the back and Rantees ‘ee a “hollow. 
“FIRST Line GF TEXT 


ot | asian nek screw which acts similarly 4 as the clamping of cable in a packing boxe 


— 


After the picture tube is removed, the tube socket can be withdrawn after removing 
: 3 the fastening ring which hangs on springs; the high-voltage clip must be renovede 
: The ‘ube can be pulled out after loosening the front arpport strip (upper screw with 
: right and left thread ). The cast mounting of the picture tube becomes visiblee 
The mounting has 4 coils just before the tube neck constricticn, They sores for 
eenter: correctione Farther to the rear, on the wast are mounted the turn 
indicator and a change gear whicht transmits the turns to the internally visible | 
: deflection coil. Its collecting rings and brushes are , visible from the outside. 
| The second and the adjustable synchronization contact with its cam is also located 
: there. The deflection coil can be turned against the turn indicator with a snail- 
| shaped socket~head mamm cap screw which is located at the rear shaft in a 
_ metal. block. The entire gear part can be pivoted eamauhiae for adjustment purposes 
| against 7 chassis after unscrewing a clamping screw. The turn indicator itself 7 
: J has 4@ staatad shielding and a flywheel disc on its aie which is supposed to prevent 
i | | any gearechatter marks on the screen. The line ends of the turn indicator are 
- connected on a terminal board on the lower side of the chassis. ‘In addition, there 
. are some high-load resistors there same of which belong organically to the tube 
‘ axction, also the guachecatelas relay, some control potentiometers, pushebutton 
* gwitch and on an insulating ledge frame condensers and resistors which belong 
to @ sweep range in pairs. 
| . To potentiometers are mounted in the upper left on the front plate for 
| the purpose of gentee correction. A double potentiometer for paskeesund and sous 
-trast-sis located in the upper right. The generator for the range potentiometer 
with . drive, counter and illumination is ae ne one nee in the lower right. The a 
poten stonajter is a spiraletype and guarantees aeaet settings. In the writing sree 


ss “ is -tiluminated with flood light, the following devices are located from left to right: 
oa fr, ao teeta es ae : : 5 o 


A eats ate, Ae te ed oe Ra eats ee at lees. aren tie heen ee Se Ee, 8, nas Bl eee ee! Boca ale et Ae i 
een eet 


'. STOP HERS , SPC? -REAE 
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' potentiometers 3 for 4) lumination of the ‘pearing disc, sweep expansion, ‘reflector 7 
is Rinst ie Cr teyy 
Voltage adjustment and marking brightness (forward marking and variable range ring). 
: a erystal current measuring instrument is located in the middle. It can be utilized 


| for temporary measurement of the medium modulation current by using a push button 


any 


located on the left. On its right side is the axis of the approximate potentiometer 
| reflector eisai gacagsabies The axis has a screwdriver nick. The axis is 

' located behind a. cover plate and becomes actuated only once after a klystron 

‘Change On the oun left are push buttons for “off", "Stand-by" and *ranges"s ! 


On the lower right are cian buttons for "rain deblurring", “seaway noise suppressor* ea 


MM All buttons return to f | 
| 





and "center point expansion". 
their normal position by pressing the “off* button. All buttons and keys protrude | ! 
through the front plate. The writing area is visible in its entirety. The button 


- for reflector ee een is disengaged from the potentianeter axis and same engages 
ped aoa a cs CL bt nnd 
only after being pressed ine Thus unintentional ree is avoided. 


; Qe De Condensed Description about the Operation of the Installation. 


a) The *turning-on" Procedure. | 

The entire installation is "turned-on" ané oe from the viewer. The 
| transformer ig turned on upon pressing a range push button or the "stand-by* 
| Dutton. In both cases, the installation is then on Ta enee nye operation, LeGe 
. all tubes are warming UPe the magnetron is loaded with maximum heating voltage of 
: 663 V3; the impulse generator generates Lupitsea; the klystron delivers om-energy; 
% orystel current is in@icated, the ventilating motor in the transmitter is oo 
| running; high voltage is absent in transmitter and viswer, antenna is stationary; 

turn indicators are without current; . positive battery voltages are 


absent in the viewer, front plate 4llumination can be turned on to bright, i 
track A -Cow vu qa a. ee CLL Cee. LVL AA el hil. $F 
themmal relays in the transceiver, are being bested. ¢ rarer 


pee 9 
— 


se After the heating period for the thermal relays (3 minutes) has passed - 
the- installation is turned on automatically provided the range push button was 
0 | c: 


oN Na ce a a OSB San ee i ee PN eh aad oc ees cia ae ga ar ee Be SR ae a a ae en ee ne ae yee ee 
STOP HERE : STOP HERE | : 
_ . ee 50X1-HUM 
; | _ 33 











NO i 
ve 


N\ 


| ee ee , poe 
Declassified in Part - Sanitized Copy Approved for Release 2013/02/12 : CIA-RDP80T00246A066200030005-9 \. 


Declassified in Part - Sanitized Copy Approved for Release 2013/02/12 : CIA-RDP80T00246A066200030005-9 


eee et ee _—— — wer _— —_— —- _—— wa _ eee —_—- =e 


prreeeete. t the *stand-by" ahh button was vaaea o vuteine the inetellation into 
: ' Fl rfl xi 
7 | a an the installation is patty operative at this time. That is to Saye | 
| that the installation will keep on working upon switching to a different rangee U 
¥ | The relay in the junction box of the viewer is put into operation. It releases 
the current for the antenne motor and engages voltage feed for the turn indi- 
cator 80 that ‘the deflection coil and antenna are being rotated. A relay in the 
transmitter switches on and releases the primary high voltage supply so that approxe 
| 6 kv are in the being circuit and the transmitter begins to emit. Keying cirmit 
operation in the vistes can be determined by pressing tthe provided push button on 
the instrument. On the other hand, the switching of the relay effects the turning 
| on of a squpedbatine wealavades into the primary voltage supply of the magnetron 
heating transformer which previously was short circuited. (when the magnetron is 
working, a part of the electrons which scatter towards the anes block, fall: back | 
to the cathode and effect additional heating? Therefore, the heat a of the fila- 


es 


ment has to be partially reduced otherwise it remlts in overheating ana shorte- 


(tote ren mene se Mlb META 
‘tice of the one A relay ,located under a mumetad cap in the low-voltage 


* _ -.eirmityzor the viewer, eleises the positive battery voltages. 
The emerging voltage . (+ 150 v} also runs to the high-voltage circuit of the 
| viewer and pte there a relay into operation which conne cts-through the primary 
voltage for the highevoltage transformer. The circuit then delivers a voltage of 


APPTOXe ae kve 


ww ee ae — <= 


The Scanning line aust be visible on the EACEee tube. It rotates like 


ee ets 


the hand of a clock on the picture screen (providea the background is sufficieutly 


sgciumineres Under normal operation, the background is set in such manner that 

-the- Hine does not show up completely. Only noise points become visible. If the 
- tuned 

" receiver is properly , and targew are available, the targets must now 


—_ 





_show_up clearly (ir necessary turn up contrast). a 7: | | 





1 wy) Synchronization Processe - | ara 


i 
1 O . . 
Beek tetany a rte hte ay uae 7 ad | o: | 


Mem treme sein mew te cert went we genes ee 
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A synchronization process between antenna and deflection coil can set in 
during the first antenna rotation which can last for one antenns rotation only. 
A transformer ratio of 1 48 te incorporated between antenna main axis receiv 
ing selsyn/and deflection ¢c oil transmitting SeTeyne Consequently, the trans—- 
mitting selsyn makes 18 rotations during an antenna rotation and runs eieouah: 
an equal amount of identical angular positions. The ee selsyn goes through 
the same angular positions as the EecouvanS selsyn,. ones antenna and def lection 
coil rotate with the same angular speed and remain in @ stationary angular re= . 
canon to each other, Ina turned=off position, powers the antenna can 
shift by multiples of a selsyn, When the installation is turned on, the selsyns 
among themselves assume the identical angular position and continue to run with 
the same angular aieed: However, there is’a different angular relation now 
between the antenna and the deflection coil. In order to avoid this, a cam has 
been area on the main antenna axis and on the cogwheel of the deflection 
coil. Bach cam actuatec one contact per rotation, If these contacts are not 
actuated simultaneously, the synchronizing relay arrests the receiving selsyn 
4 . during the moment when the viewer's cam runs up. Only after the antenna cam 

| | also reaches its contact, it will be released again. Both have to reach their 

/ | contacts. simultaneously after one revolution and then can keep on minnie The 

antenna is mounted on board of ship in such manner that its synchronizing con= 

tact is opened when the emission is measured as being petwese 90° and 108° 

against the sits oiwaxa direction, The contact in the viewer is shut-down when 

the scanning beam sweeps between 91° and 107° measured against the upper position, 

This results ina forward aniebeed pices i.e. all targets located ahead of the 

ori? appear on the screen avove the center point, those located on the starboard 
side to the right, those lerated on the portside to the left and those astern below 

c) The Forward. Mar‘ 
Furthermore, &@ contact is located in the antenna which ‘i actuated by 


50X1-HUM 


Declassified in Part - Sanitized Copy Approved for Release 2013/02/12 - CIA-RDP80T00246A066200030005-9 


* 


Declassified in Part - Sanitized Copy Approved for Release 2013/02/12 : CIA-RDP80T00246A066200030005-9 


cs aaa a ee a ~~ — a a ee | -_ ee deer nme mime pret ee 


__ the identical can (the Sealuning of the actuation applies) if the antenna 
| | FIRST LIME CF TERT 
~ | emits forward. This contact. shorts on each revolution a line with. respect to 


ground; this line is terminated at the other end ona RC canbination. This 
* . 8 | combination forms electrically the forward mark guiding voltage which is added 
to the picture as a bright line. In a correctly functioning synchronization | 
this ware has to be written from the center point up. If the synchronization 
does not materialize then the picture and the forward mark can rotate on the 
| screene In mite of this, targets which coincide with the forward mark, mean 
obstacles. leeatea: in the path of the ship, eventhough the forward mark ney be 
_ ‘traceé somewhere on the side. 
a) Fulse Functions of Transmitter and Pulse Width Switching. 
The impulse generator in the transmitter generates with FO 
| generator four trigger impulses per circuit period fram the 400 eps voltage by 
means oe quadruple switching even if the circuit frequency — May change 
pass | Positive trigger impulses are transmitted via a cathode stage into a cone 


ohn "Cn the game . 


centric 60 eee which at its end in the viewer is sealed with 60. 
4 | _ Chassis, this impulse travels through a continuously .ad justable transit time 

‘ eireuit to the exciter part. Here, the worn-out impulse is. again re juvenated 

in a blocking oscillator stage and then guides via a separator stage the excite-~ 

“blocking oscillator. The length of the 0.5 pse iupulse is determined here with the 

‘aia of a transit ae circuite Ina 0.1 js-impalse, the guidance is pertemied with 

a video relay from the viewer, the transit time circuit is turned off and 

‘replaced by a small condenser. Switching is coupled with the eeane switch (fram 
3 om 0.5 yo 0, When switching the impulse width fron 0.5 to 0.1 ys, the eecona 
~relay,located below the shielding cap of the transceiver center | section, is | 
“activated and turns on a resistor in the pein line to the high voltage trans-_ 


é 
err eter 


_-Lormmere because the now amaller Sto it load( due to lesser impulse width ) would 





+ . Hinerease the modulation is ( seteraa resistance of power circuit). 
eee Oe here ee sipitass Yost. sate ee tet eee fe ee aS teas oat ee hh ete SetRea ta hci whe a ee Sa Sees. creer 
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! eee are ata swit chea i ‘the sriiary line of the iapastron “heating enn 
ROSS Uns OF TEX: 
7 former. Small impulse width means smaller resistance in the line, thus the heate 


| ing voltage increases secondary in time because smaller impulse width means less 


= , additional heating. The modulation stage is a circuit of the "hard tube mulser"- 
: negative 
typee The modulation stage passes jn impulses to the magnetron cathode of 5.5 kv 


and makes it oscillate during the duration of the applied impulse vo3tage. 
e) The Cangosite Section 


Because the same antenna is used eT sending =o ers wees an electro= 

Ra WAKO ha ethan foleey K 

nic switching is provided in the tubular conductor (called posite section). 
Oe feet te ¢ 


«ot consists of two outer sateen cubes Gne of which is located in a tie line towards d. : 


magnetrone ‘The second tube, preionized by DC voltage, is located in the tubutas, 


NRL ge ho Ah A tho Sor nth A Xe 

| Ron junction which ledds from the main line to the receiver, If the trans- 

( | a is emiting, the two tubes spark and Mmmm cause & short in their tubular ee 
. el . 


ve 


| chseaal These electronic shorts are created in such places in the tu- yy 








~ ors that it appears that throuzh eee transformation they smoothly ee 


pass ie re line - fram the sender to the antennae The receiver is blocked 
* ; ee and ‘ie high transmitting voltage can not damage the sensitive mixed crystal 
| - in the aicae head. Both tubes darken if the transmitter ceases to supply energye 
The passage to the receiver is free. Instead of the electronic short circuit of 
the blocking tube, the real short circuit of the metal end plate appearse It 


effects a short circuit in the main line by its position and ii ones eras | (. 









| “Wy (A+ | @: 
Thus the magnetron is separated from the antenna part of the tubtilar conductor and Nd 
the line from the receiver to the antenna appears as a smooth continuous parte 
. 7 f) Receiver Characteristics 


3 - = Receiving signals which reach the end of the tubular conductor (called 





| ‘mixer head ) leading to the receiver wind up on the mixed crystal. The auxilliery 


ee 


oscillations. of the klystron are fed to the mixer head with the aid of a directional 


“3 — -goupler. Their frequency must be either 35 megahertz above or under the frequency 


oe 0 


~ ee rl ne eee cee  m reee — le soe amas en ees 
— 


STOP HERE S7P KERE 
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‘ of. the transmitter. ‘It can be adjusted ¢ on the viewer and tuned with the aid of 


RE TELAT 
an optimum picture. Jn a mechanically well trimmed klystron it should correspond 


| to the erystal current maximum. The generated IFesignal travels from the mixed 


| crystal to the If-amplifier (connection is made with an concentric cable piece )e 


Its main section is located in the transceiver, the rest in the viewer. Both 


| sections are connected with each other by @ concentric 60 ohm cable. It is termi- 


pated on its viewer end in the IF-empiifier chassis with 60 ohm. After rectification, 


the signal passes the twaestage video amplifier, at whose output stage the marks 


are mixed in. The picture tube. ig intensity modulated on its cathode through the. 


; dapative impulses located at the exit. The videoeamplification can be regulated 


monent when a determined current flows through the deflection coil. zi current 


a 
— 


with the contrast knob (marked), the IFeamplification with the aid of an adjusting 
device on the amplification chassis in the transceivere Mantes are adjusted by 
means of a knob glee brightness" before being mixed. 
| g). Sweep Section — 
The sweep in the viewer is activated by the trigger impulse traveling 
through the second concentric 60 ohm cable. Its polarity is beforehand reversed 


in a small bifilar to an impulse transformer wound on a coil form and artifically - 


- delayed in a rectifier-condenser-efesistance combination. Thus it is fed to the 


| sweep multievibratore The sweep multi-vibrator generates, if not influenced, after 


every trigger impulse an impulse which is somewhat longer as needed for the longest 


_gweep rangee During normal operation, however, its back flank is decided before- 


hand by a reverse control circuit. The reverse control circuit is activated at the 


correspondsto the one which has to flow through the coil in order to the 


—A}lumination point from the center of screen (coil without current) to the edge. 


“Phis value is. sooner or later achieved according to sweep range, 1. ee impulses 





3 | | :; 3 


will turn out to be short in the short range and long in the long range. The | 


captive ane taken from the anode of one tube of the multi-vibrator is used 
Bo 0 U 


shed! | Meee See se ate a tat, Rene sige, en ee as Big eee te ee a - wom eens 


STOP HERE _ ‘STOP HERE 
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as a keying pulse for the: sweep giz eutt itself. The ¢ sweep ‘‘eivauit coaciets. 
, FIRST UNE OF TEKS 


Oe De ‘ mainly of a. current-counter coupled repeater circuit at = —° whose output- tube 


. ee ey 


‘anode line the deflection coil is located and at whose entry a saw tooth-like 
+ : . woltaee is applied. The discharge voltage is also influenced by reverse feedback, 
thus the saw tooth is extremely well linearized. In addition, the aischarge - is 
set by a potentianeter which appears as a sweep expansion ("range x 1-> x2"). 
Ce ust Modulation Impulse j . 
The positive ‘mpulse taken from the anode of siumemmmonsé other multi- | 
vibrator tubes is fed: via a cathode stage to the Wehnelt cylinder of the picture 
tube as a. light modulation @@puls. By means of a level contron diode, the 
te he ee4ni 
' f@pulse is So qa negatively displaced (th hat its roof aeae: contains mass potenti ale 
The fundamental bias of the picture tube cathode is ee positive with the 
basic brightness potenticneter (markea DX ) that in spite of the "light modulation” 
_‘émpulse. the ray does not become visible and only target signals or noise tips cause 


a a aa i of the screene If the light modulation impulse does not fit, Coke 


: during the flyback, then signals which do not enter the receiver on ast sweep time 
+ / | | cannot brighten upe. . 
i) Range Finder 
The basic element of the range finder is a Miller sweep stage which 
4s modulated by the light modulation impulse. It produces an output voltage which 
Ancvinse: tren a definite positive potential to a mass potential with extraordinary 
, ‘with an SPIRG L- | 
‘ gonstant speed. In addition, , extremely linear ring potentiometer a voltage 
. ean be engaged which lies in the range of the Miller sweep voltage and which can 
be read from. meter, A comparison diode always sparks a blocking oscillator 
“when both voltages are the same, i. e. when the Miller sweep output potential 


; as =). 
_has attained the potential registered on the potentiometer. As this potential 





-—~has “Linear connection to time, which passes from the beginning of the sweep, and . 


a | | €: time has Linear connection to eee distance , the meter cen be calibrated fren” 


ge 0 eee” anette OE bh te ee ey — 
om ei nee le vu 
ee ote + teat 
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La distances .1 The pieces oscillator impulses are mixed with the video Jicias 
ST UNE Gr TERT 

_ and result in @ concentric circle on the screen whose radius can be dialed by | 

the ‘ring potentiometer, push button marked *distance". If it coincides 
with a target, then the range sae sal on the meters 

k) Rain Dispersion, Zero Point Expansion and Seaway Interference 
_-Blimination 
| Upon pushing the button marked for rin dispersion, the condensers and 


switched 
resistors of the couple link are , to amaller walues by the video relay located 


at the entry of the — — video amplifiers Thus a quasiedifferentiation of the 
signals occurs, Steep flank targets come through in its entire size while targets 
with a wery slowly rising*flank* (coming fron rein clouds or rain areas) are 
practically not transmitted. | 
Upon ‘pushing the button | for zero point expansion a resistance 
is switched parallel to the sweep end tube s that in addition - a constant earrent 
* : flows through the sweep coile Thus, the zero point expands to a zero circle. 
| It also increases the directional datarninaticn of close targets. | 
| Upen pushing the button for seaway interference elimination a erica 
fran the viewer 
anode voltage is app © @ circuit located on the IPeamplification chassis in 
the transceiver, In addition, the circuit is supplied by a positive impulse fran 
the impulse generator and peneraver as a modulation amplification tube on ita anode 
a negative output impulse whose rear flank very slowly decreases with an artificially 
enlarged time constant. This impulse is superimposed to the grid bias for the first 
two IFeamplifier tubes, so that the amplifier operates with decreased amplification 


| shortly after the transmitting impulse. Later on it increases slowly. 


= ~Preliminary Operational Directives for the KSA «- § en 


hearer te 


tel The entire installation is controled from the viewer. All keys and 
a | 


a push-buttons are located on its front plate. One should get used to turn the. 





Ci 


eer ee nee ee 


“ob for basic brightness ot) on the left side before ‘beginning elesereene Ps 
| 


— el —-: —— ee ated ——- = aad meme gh lm 
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minnineon 
In order to put the installation into operation,. the push button marked 
"stand-by" is scene. This sets the transformer into operation and all tubes 
ait being heated, A large portion of che eeaupesd ne eoitede. de being blocked 
for approx. 3 minutes by a thermal time relay, Subsequently to this, the in- 
stallation is ready for operation. meen pressing the band neers the direct— 
ional antenna begins to rotate and the set is epetevsonets 


funing the Screen Picture 
Basic brightness( 3% is tuned until a scanning line banely se on the 


ad just inp 

picture Screen around the center point. By contrelling the contradt ( ow ) 
targets become visible, In order to synchronize the center point of the genera~ 
ted screen picture with the picture tube center point, the screen picture with 
the center point displacement (<>_ t ) may be moved for approximately + 10 um, 
If a subsequent sa jastient of the tuning becomes necessary, it may be performed 
by pressing the button "fine tuning", The instruament should anges normal cir- 
ri | seunetanee indicate maximum deflection of approximately 46 pA. Pressing fe 

button "modulation current" transforms the instrument and it should indicate 
Approx. 384.48 pA modulation current, 

Mark Brightness | 


The button mark brightness" controls the Seianeness of the forward mark 
pos: Py os. 


| ana the variable range circle. Both marks are turned-off on left defteectton. 
Range Indicator 
~The variable measurement circle aon be focused on the desired target by 
operating the Nikanee" button, The atstarcs can then be read on the meter, 
Every distance range can be continuously expanded to the ieeeie distance 
by means of the "beam" button, Thus the possibility of adjustment to a de-= 


“sired map scale exists, 
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: Azimuth Measurenenta 


FIRST LINE GF FEAT 
| In case the azimuth of an object should be measured it is necessary to 








- turn-up the Gial {llumination knob (a) until the eae scale located on the 
edge of the Searige disc becomes clearly visible. Then the picture center point 
_ 4s brought under the center point marked on the bearing disc with the aid of the 
double knobs (> t) e This position must be checked before every measurement » 
because the earth's acu tis field can cause a picture displacement. The 
weereee line on the bearing atee is now focused on the target to be measured by 
means of the “azimuth" knob. The = is indicated on the scale dial above the 
zero marke tine mark is mounted horizontally above the picture center point on 
the edge of the picture frames The measured angle is in reference to the forward 
direction of the shipe | 
| Forward Mark 
The forward mark appears oc a radial line on the picture screen. This 
line must be etvaye pointed to the zero nae in proper transmission. | 
Zero Foint Expansion 
The. zero point cosh be expanded to a circle for better angular measurements 
| of targets which are located very close to the picture center point. 
_The "zero point expansion* know is used for this purpose. The knob does not 
. lock. 


Seaway Interference Elimination 
en ef the 


If interference from the “sea level occurs Caton reflectionsin close 


yange) it can be diminished by oyerating the “dispersion sea’ knob. Knob "sea 1* 


is operated in medium rough sea and . knob *sea 2° in rough seae Knob "sea 2* 
a | be ee of 
_ -~@an- not be locked in order that smali close targets can not n for 


“eon considerable period of time. 


: 5 Rain Dispersal | _ ene 


ener If targets appearing on the picture screen are showered by rain echoes 


—— er ee erm ety ee ne eer meme te a ee ee ee ca me ee = * 
om coe — _ ttn Pe ee me ere ee) 
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the ‘4iapemniom ein dispersion’ knob is pesetade 


, Ppa se foe . 


i ics | Plotting Additions 


The plotting set serves for determining direction and speed of ships in 


a 4 | reference to one's own position. The set is aieee on the front plate in lieu of 


| shielene 
the view tube. ‘Tllumination on the plotting dise 13 turned-on by a turn Switch. k 
wight on hhe wcvetn C2 06e (ND 4¥ col 


By means of reflection, a picture point which beighteas ep-tsused—to-write On 
with crayons. After a certain se instance 10 minutes) the identical targets 
‘waieb in the meantine has more? eee tube, is marked again. If the covered 
distance to the first mark is put parallel to the forward mark and connected with 
the second mark, then the anticipated course of the otner ship is obtained. Thus, 
a threatening collision can be avoided. 
A more precise description of the plotter can be obtained from special 


literature. 





Disconne nnecting | 
"When turning-off the installation it should be noted that for the cro- 


tection of the picture tube, the “stand-by* knob is to be operated first and after 


approximately 10 seconds the “off" knob. 





—5 Auxilliary Antenna Switch | | poe 


be If danger of ice formation to the antenna occurs it can be turned on withe 


? 
? 


eee ie eee ee 





out turning on the entire installations | Amtenna retation is effected oy 
J -oyerating auxil2 ery antenna awitch in the junction box of the viewer, to the. "0 . 0st ay, 
a = "See Meee Oe EE SESENS TSS Meso o | | 
7 _ a ee 50X1-HUM. 
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‘ | The voltage fails when the door contact is interrupted in opening the 


rear section of the instrument. (See 115 V, 400 cps ~ Loops). 


Stablized in Phase V with the Si 2 in junction box H 5 and in Phase U 


with the Si 6 in the S,5, (Transceiver). 


Phase V see aE branches off fou Phase V in the transceiver and con= 
nected directly through in stand=by. A sad? resistor is located in the 0.75 
and 1.5 meters per second range and in the other ranges larger series resistors. 
are in he line, (Switched over with relay Rs 4 and Rs 5; see 115 V, 400 cps = 


Loops). 
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_5) Anode voltage for swell suppressor. The voltage is present only 


1) Power-Supply Voltage J-V is available from the mains operated power supply 
when the converter is in operation, i.¢., when the stand-by key is pressed and 


in operation . 


Comes out of junction box H 5 over junction box G 5 and cable inlet, 
Made safe in Phase V with the Si 2 in junction box H 5 and in Phase 0 


the Si 3 is used in the transmitting instrument. 


_-_ em os 


‘ ~ . . 


Voltage drops when the door contact is broken by opening the door on 


the back of the instrument section ( see 115 V, 00 cps - loops). 


2) “he klystron also gives off cm-energy in the "readiness" position, because in 
this position reflector voltage from the visual apparatus is present. (See reflec- 


tor voltage loop), 


Tuneable in the visual a:paratus (coarse with screwdriver - fine with 
knob - press knob in?) 
When cm-energy is given off then there is a deflection on the instrument 


in H 5 (see Point 3). 


3) Crystal current indicatjon on the instrument in H 5 when the klystron operates 
(see Point 2), } | | 

4) Bias voltage for the R& 202 and R& 203 tubes is ad justeble és the W 230, TFs 
amplification"on the IF-amplifier, | | | 


. 
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Comes from H 5 (See Se11-suppressor Anode voltage loop). 
Made safe together with H 5 (see Si 1 in junction box E 5). 


Voltage | is taken from + 150 Vv. 





6) When first turning the instrument onaiin « range key, wait about 3 apices 
for the thermorelay to heat . 

: 6) Control impulse for sweli suppressor ~ cirouit.. 

| | 7 ' Comes from the impulse generator, | 

Available when the stand—by key is pressed and in operation. 


| | The impulse generator is protected by Si 5 in & 5. 
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1) Fower Supply U - V available from the mains power-supply when the. -—— con- 
verter is in operation, 1eees when the stand-by key is depressed and when operating, 
Comes from junction box H 5. 


In Fhase V it is fused with Si 1 in the H 5 junction box (see 115 V, 400 cps 


loop). 


(approximately 10 kV +) 
2) High vertege/1 or the pic tee tube is available when 4350 V is available, 


rm 


i.e., when the senacuy kay” is depressed. Rectifier tube heating is not turned off 


when this is done, 


3) Forward marker line in conformity with the altenna is: connected onee per 
#85. V 
revolution on the mass, otherwise/ A: is measureeble over i M ohm (see Forward Marker 


loop). , 


4) Marker brightness potentiometer is the adjustable cathode resistance of 


the marker mixing tube, 


5) The ponent iceecesives pute canen’ has 2 V. 
Trensformer and impulse generator, Rectifier in the relay box. The impulse gener- 
ator is fused with a Si 5 in the transmitter-receiver, The trensmitter-receiver 
is protected with a si 2 in the H 5 junction box, After about 3 minutes 2h V are 
available in the visual apparatus (thermorelay). When a seaniby key is pressed 


the Rs 151 is. advenced and positive battery voltage is passed through, (see oy Vv 


Swe ee oe 


ee oe re ee ee —— 
. a see ne le, 


6) The trigger impulse comes from the impulse generator in the transmittere - - 


le in the "prepared" position. The Si ° in ena tn fuge 
| eZ — 90K" -HUM. | 


ggg —_ 
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1) Fower Supply U - V available from the mains power-supply ween the con-: 
eaniar is in operation, i.e., when the stand-by key is depressed and when Ssenstia 

Comes from junction box H 5. 7 | 

In Phase V it is fused with Si 1 in the H 5 junction box aes 115 V, 400 spe: 


loop). 


lecerexinetets 10 KV) 
2) High pereoee ince the ) Picture tube is available when +4150 V is available, 


i.e., when the sranacny key e depressed, Rectifier tube heating is not turned off. 


when this is done, 


3) Forward marker line in conformity with the abtenna is connected onee per 
#85 V 


revolution on the mass, otherwise/). is measureeble over 1M ohm (see Forward Marker 


loop). 


4) Harker brightness potentiometer is the adjustable cathode resistance of 


the marker mixing tube, 


5) The trensmitter-receiver instrument has 2) V,. 
Trensformer and impulse generator. Rectifier in the relay box. The impulse gener- 
ator is fused with a Si 5 in the transmitter-receiver. The transmitter-receiver 


is protected with a Si 2 in the H 5 junction box, After about 3 minutes 2h V are 


available in the visual epparatus (thermorelay). When a stand-by key is pressed 


the Rs 151 is, advanced and positive battery voltage is passed through. (see 2) V 


i 
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6) The trigger impulse cones from the impulse generator in the transmitter --- 


receiver. Is also available in the ee position, The Si 5 is used to fuse i < 
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eee Film Resistor . . D-£GL 4616 . 
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151 Papier rene gnrenes= 0 035/250" ony. 41172 
kongensater Paper duct cap acitor. 
“152 Papte r—Durehftihrungs- 0 ,025/250 DIN 41172 — 
teed Poles teas koamiensatar Paper duct capacitor 
. 155| Papier-Durchfiihrungg- | 0,025/250 DIN 91172 
kondensator Paper duct capacitor 
S 154! Papier-Durohfikrungs~- {0 10257250 DIN 31172 © 
: comensatar. Paper. duct cape 
: : 155! Pepier-Durch?f ihrungs- 0 025/250 Din 41192 
komdensator Paper duct capacite 
} 156 Papier-irohf Gbrungs- » 0,025/250 D DIS 41172 
kendensater Paper duct capacitor 
157 Pepier-Darohfiihrunze- | 0,025/250 DIN 43292 
kXyondeannatar Paper duct capacitor 8 ss 
158 Papier-Durchfihrungs~ 6 025/250 DDI 41172 
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459 Papier Darohfuhrangs- | 040257250 DIN DIN ‘81172 
| wontlete atone —faner duct capacitor 
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; . Paper capacitor... —. _.}. . __. a oa ences Nenn Sp onl 
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Jcondensator Peper duct capacitor oo 3 Benner 250. Var... 
. 5 178 vepiee 3- 10,025/250 DI 41172 0,025 uF 
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zee eet Paper duct cay ce 2 IN i a al sa 
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eae kondensator Paper. duct ce ace ma 50 mn “1172 eee minaee Fou 
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Oo 183 Seren eee p .025/250 DIR 81172 0,025 uF 
prt 54] Stabkerndoppeldrossel 7 648%.006-01050 By ees 
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_ _Rod-core double choke ..| ss 86s tt |X trike 
2 Dr 56} Stabkerndoppeldressel J} 0444.006-01050 Bv 
os -Rodecore double choke ..._{ ele se eu aaa ee a 
? A5? ‘Stabkerndoppeldros sel J C444.006-01050 Bv 
-—-—-|_Rod-core double choke | _ poe eS egy, Sey eet es se elie eater te Arty et oS 
. pri 58) Stabkerndoppeldrossel ¥ C444.006-01050 Bv 
___.4 _Rod-core double choke _ [| .. metas 
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Rod-core double ‘choke III - werk Weida: seows 
Sunn waaeees Sete. te . Bete ah peat es _gerfest trinken 
D A6O UXY-Klei nstdroasel “ 10 nH 1, A 
Ultrashortwave miniature choke eee tek, + wan Deas, oe of 3. 
0r161| UKY~Klei ns tdreasel ub 1,54 °° © 
Ultrashortwave miniature choke jeg: KW. is 
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_HF equipment. socket, straignt. 
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Llefs taecnas 
_ Supplier: Rafena_ __. 
‘Lief; Rafena 

er: Rafena_... 


Bu 31 HF-Gerdtebuchse gerade 6088 A/T Lief: Rafena 
_ HF equipment socket, straignt Ge, oe _pupplier: Rafena 
Bu 4/ Hr-Ger&tebuchse gerade 60988 A/T Lief; Rafena 
me HF equipment socket, straigt_ eo baa, : 
Pa 5] Federleiste B 26 DIN 81¢ 22 
_...._§ Spring bank 
Ba 6; Pederleiste 1B 8 DIN 41622 
pring bank . seth, a ieee Ey oe eae ee _8 poles. 
Bu 7 Fecerleiste 1446 .C04-02092 (5) Kons tr .Teil 
_._.__f_ Spring bank ee rT are eee ee Ze 
Bu 8| Federleiste B16 DIN 41622 l6pol. 
____ | _ Spring bank. eRe ae pa eee td cite 4 _16 poles 
Bu 9] Federleiste B 8 DIN &1€22 8 pel. . 
_opring bank _ Sloe pe ce a ae Eels aon ehSe mit a thks So tee, Le 5S nole = 
But oe B16 DIN 41622 16pol. 
pe poses. cue ke coer” Nseheeyet ee a el eee 
Bu Pee 0740.0c02-0C0C2 (5) Konstr. Teil 
_Plate cap... oe fee ey oot _Structural part 
But2 Anodenkappe — 074000400002 (5) Konstr.Teil 
_Plate cap... 2 eal uctural part —_ 
3Bu43 ‘Verbindunesstiick v3 U58 A Lief: Rafena 
_...—-4 Buchse _ Connector jack __ . __| Supplier: Rafena 
But4s } Federleiste L440 004-0202 (5) Konstr.Teil 
so nring bank _ ae _..._-| Structural _part———- 
But5 poe 134 : DIN 41622 8 5 Do lee 
ae _SPring bank... A ee ee soaks 
u eil a rons Teleil @ Be 3; 4 3 
ae Be eben Sarda - Hearse de oo a: “acai ____ | 1446 .004-01082 
Structural ae 
bei cad Se Ries Jcontained in O0 
-01082 (3) 
C1 | Hochspe:.cunzs- |Bent.Ne. KoBy 6714 0, 0,05uF FWD He a 
J. Komsenscicr High-voltage capacitor sn Ve es Be f: XW Gera” 
© @ | Hochspar: inzs- wos. Mp, KoRvy 4714 Oar IS130. KV~ 
. xondensatrr High-voltage coneciton Li. f2: EW Gera 
Go 3 | Papicrkondensator . of 250"4" TN 47161 [0,025 uP 
. Paper capacitor — ... 4Rennsp. 250 Yue 
oO 4 cp inennraaagll oe eer oe a 81145 0,25 uP 
..— . Paper capacitor. Lote cen ieee ee 
oS Pasfe rkondensatoar |< oe reDOldeery 21161 [0,025 uF 
at Paper capacitor__ ts a6 _ a Menasp. 250 Veo. 
> S ur apt. a. ~nande. 7 bey ite : AbD O, lu: Hees. Nr. 3 ou 
7 Duroplastic capacitor ule; Kv Gorlit2 
[ ¥lsinstely -Komte... sof 2G/7U PuR]RN Li. 33 | 1lOuF 7OV- Best.722%2 
_ Hlectrolytic miniature capacitor Lief: KW Freiberg. 
-  Pracsiex» ~ a Tul "B= 10,065/P07 Lia Fe U,Oe> uP 
| Codi mer c Paper duct capacitor ae Nennse., <3C Y= 
: 
- 4 Generning Designation 


ion Liste beotedd 
apfangsgerat | (5 fous & ator 
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ae | nanennt ; Sach Nr. ae Werle u. pemeinens 
ws ob fe ne CY TH TWiT fs fed 4-8: 
© 9|Papier- mineneaheaneen C ,525/250. DIN “41172 0,025 uF 
- kondensator Paper duct. cap elton | HWennsp. 250 V-.... — 
5 c 10 Papier-Lurehfihrungs- 5/25¢ DIN 41172 %,025 uF 
.. |kondeusator Paper dact ca eae | Nennsp,..250 Ve. .- 
Cc 11 Papie r-Dur chfGhrung s~ 0 ,025/509 DIN 41172 ¢,025 uF 
. _tkontengator Paper duct. candeitor. ..| dennsp._500. ¥=__- 
C ‘12 Papier-—Durohfilhrungs~ /0 ,025/250 ‘DIF 41192 — 0,025 uF 
kondengator Paper duct ca citor. _- Nennsp. 250 Ve. 
Cc 13 Papie r~Durehfurrums- | 0,025/250 DIE 41192 0,025 uF 
-... ../kondensator Paper duct—cap itor _| uennsp. 250 Ve , 
C 14 Papier-Durchfuhrunss- iC 5020 £250. DIN 41172 0,025 uP 
| koudiesnsatorPaper..duct..cap citar Nennap.. 250 


0 ,C25/250"a"DIN 41161 | C025 ur 


QO, 025/250"a"DIN 4116110 2025 oF 


: ,025/250"A"DIN 41161 0,025 uP 
Nennsp, 2 


—_ eee 


Cc 15 ee 
-_|_Paper capacitor .....__. 


“#O 16 Papierkeni ensator 
_Paper_capacitor.._._ __--- .-. 


+ 2 17 Paplerkondensator 
ee -Paner. capacitor... 


TE so 


AL turenfiringetiteF ~~] Bas 0130 Ausf. Ti” TBei300 pF 


_—.-|.. Band-pasa filter oo. of. cee ele ce Re tae ot 
Fi 2 Durehfihrungsfi lter m2s 130 Ausf. IT 2x1300 pF 
--_4 .._ Band-pass filter... | . « ow ch iets. WOR. Ww... 
Fi 3 durchfudh rung sfi lter mes C140 Ausf. il 2x33500 
° .._Band-epass filter oo. 2 -b  8, 2. Zhe ef:. ee 
— Fi 4 Durchfiihrang sf 3 ilter OZ CS Aust . It 2x130:0 pF 
|  —4. Bandepaes filter... fe ie Liefs. SA 
Gl 1/Glimnlampe G4I-14C FVE=|N 521.501 D2G 7/10 T 1109 
pee GLOW JAMD 5 i See ee Pee ck . ew. 0,25 mA 
1G1 2/Glirmlanpe C1196 PWD 521.501 )Pidefs VERB Gluh- 
_.. |. Glow.lamp oo... . _ \Glinwlanpe meric 
Gl 3}Glismlazpe Gi-110 PBN 521.501. cecal 
...Glow lamp... 2 | Le : = Sesaheratemetens 


JG1 4/Glimulampe 1-110 Pup 521.501 
__._.4._Glow. lamp ____. as area ae oe ae a 
Gi SjGlirslampe 71-110 PWB-h 521.501 

AS eh Glow lamp. _... |_| eeReS 


—— om mee ee ee eee 
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Best.Er. 35. 1600/50 24 ¥O 05 a 
sietaeheer — oe ee 
besteht gus Briickeme {| sl 
; sohaltwng vows Rectifier 
: consists of bridge connection from: = 
Lum~F en- GY 112. 
Gleichrichter (4 Stagk) sgl ok 
, Germanium surface rectifie 
(yea) eh ae 
létklesmenleiste A 6 “WHD-F 506 .605 opel. © 
sold ering terminal strip Bit ete ta ole eae pa esas 
| : ae ee ee ee era ee eae 
Mo 1] Gleichstror-Neden- | GHP 1/3,5 _ 7000 U/nmin 24 
__ | sch vor iss id Komn-Nr. 7311,1 | Lief: IKA Sahl 
. DC shunt-wound electric motor 
Ms 1| Drehspul-metrunent “Pon 85 PL. wr.2054 100 wA an 
__...4 -Moyingecoil inatrument.._ Bei cere, ae DiefsKiesewotbder- 
R81! Rkre © BRS 454 "Thief: WF Otweide 
Ey _ Tube atte, Suid Se ay, ctciesde: San Eh ote eerie ee as 3a te 
4RS 2 tron 23 55 Liefs WF O'wetde 
.__Magnetron Foca ee Seo pe, fe ed ey ee ee eet p at ee eee 2 
RS 3 rrdhee 22 345 Lief: BWP O'weide 
eet locking _tube lS Z gesah yeaah Oe oo a, Say Bees Goin 
Rd a rroire 1 2B 63 Lief: WR O*wetde 
ity ab eens tube... _. eA nes Bas eee a Sees es - oiiie as net. teh ces tee 
RS 5 ilystron RK C312 : Lief: WR Otweide 
stron 
i ; : ¥ Benennung Designation Liste 
e rt Sende—- und Enpfangager&t vl baw 
} g é Transceiver G6 
; Fe: Sohaliteilusten-Mr. ‘3 - 
SEF L 1426 .004 ~ OOOO] SL (4) = 
WE . 
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Bet we eloktr. Werte u. Bemerkungen 
; mi ba ; \ Be - fa o if) gt 













: Benennung 
D fhe Ne 
Thermal spring assembly . : 
| .Oh-3h¢ consists of: | 7 esl et uaneee tinetees, oa eee 
* a The rrofecersatZz ru Ipe | 
| C4-34,/¢ besteht avs: as See ee ee eter eee | ae 
The ruorelais Feast. Nr. 14-323:C&-35 2D 4 
_. Thermal re _ eke cote) staateaseS I ty Seiad et 
Theruore lais “Best. Nr. 14-32:C4-3 ) Lief: Geratewetk 
Thermal rel ee sigh eae elt tele ace Karl—-Marx--5Spaat. 
‘MWernorelais BestsNr. 14-32:04—-5 -— 
Thermal rele ibe, Secret Seine aati 
itculeres ae 47223:5..-485 Bv risty Fe Bip 
Medium circuler relay Sein» ea pis Te ay eo, Bees: oe ees 
Mittleres Rundrel.is E2ceds Dn -3585 By Lief: FiiW Lelpaig — 
Medium circular relay |... . Be gi ae ie oe ce 
“ittleres Hundrelais | F?@e:2-335 By” Lief: FLW Leipzig 
Medium circular relay Bat a * eben: 
“otleres xan relais NEE 2250-339 By Lief: FMW telpaig: 
Medium circular relay | din «siete nied pale, seen ee 
_ . Cireuit breaker consists of: hi a: eet nee eeu 
AvSchaltung | 1446.0C4-C1018 (4) Konstr.Teil 
eestebend Baus: | ee ee oy ee 
a eas Tih ene: ach; al ter Mas Agee / LeresViB Auto . ee 
Microswitch - ba 2 B eee ‘torradelektrik Pi 
Aracraluns: - Yonetr.teii enth. ig 
Off-switch 1445 CH O1018 (4y 
a 
aewehrelze! nsate Lerm ais7i ~ “| ra 2500 7 
G-fuse oe oe lu Ceageas 
G-Lshme)zeinsate Ue SRE SES NEN SAN 1 
G-fuse | Pe hos | atttertedge 
eeguat Lreingiuts (id SS DIN GIO GLA vv 
G-fusge 7 ysis, 2 : ah mit teltrage 
Gach « Lae insta Oe ee ee “TA 250 97 
G-fuse - tens a | wmitteltrage _ 
gece LCL ase us ere ee ee ere 0,1 A 250 V 
G-fuse a | uitteltrage 
ur “age 1° t? J easy oe: es Tt 2 TT fs 4 A 2sc v 
G-fuse : | | mitteltrage : 
Vos Oe aw eee Dae gee te OL LA 256 
6 tise witteltrase 
Ee. : | re 
* i yit ~_] Berennung Designation 7 22 | iiete dew 
: baal r = SP Lal d bee Seca aoe ‘Oa 852." Rests es aa OU ous Biet?t 
32 
ig ; feet ee G6 aietiai 
t 6 
S f ¥* & Schaitteilliaten- Nr, . : a , we 
$i hee me ORG ae A ~ 
: - 3 3 plea Ae ene 5 ete om 
: i? é Ersute fir fox a fw a 
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PS : a ‘|Structureai part containg 
; sesh a Saleyaty oe) “ae aos tele a Jin 1446.004-01082(3) _ 
St 1 | Siaultenteil - | Konstr.Teil enth.iz 
_... |. Composite section - Stl echeuende: oye tae Sie oh a ad 
St 2 | Messerleiste & 26 DIK 41622 26 pol. 
__. |. Terminal strip =... _ Weta tet its. ois rebate ts _26 poles. 
St 4 | Steckxer 1446 .004~-01023 (4) Konstr.?eil 
ee oP RUBS. est 2 ee, Stee ad Ni dees etal es _.. Structurel_ part 
t 4 | Messerleiste 1446 .004~-C2091 (5) Konstr.Teil 
__-_j. Terminal strip eli tee soe! _. | Structural part 
St 5 | Messerleinte . A 8 DIN #1622 oor . 
ane oe strip _ ae. & —— ee Poles : 
t 6 —“tecker, winklig 6030 A/T Lief: Rafena | 
adh F plug, angular __ | ates ait dats _ Supplier: Rafena 
t ? HK _Stecker , winklic 6074) A/T Lief: Rafe = 
._4.. HF plug, a _.......¢ ..Supplier: Rafena | 
8 H?--Stecker, winklig 6030 A/T Lief: Rafena | 
eee HF plug, angular ee ou 5 a. he - Supplier: Hateas 
56 9 | HF-Stecker, vinkltic 6030 A/T Tief: Rafens | 
.. .| HF plug, angular ah ae ge _ Supplier: Rafena. : 
410| F- "becker - Konstr.Teil baulioh | 
..._{. HF plug . : -inheit wit a —4 
41) His ltecker ~ pce. bau lieh 
as ee sist Ss : | ste pheit -mi+-. R6-5-— 
HE-Stacker, winkli ; 60450 A/'T Lief: 
« _.._..4. HF plug, angular . oe be oe ‘atom. 
aa t 43/He-~gtecker, win: oe 6030 a/T Lief: | 
_.........HF plug, angular se Sees, Leer bien ‘Rafens | 
| 
és Ate Sie. Sia in - i eth, eetraed ees, | 
1+] Peiztreto O462.209-50096 Bv (4)|xXonstr. Teil | 
er Filament transformer - Structural pert. 
Tr 2 | Helotratoa 0462 .999-50007 Rv YA) Konstr.Teil 
_._} Filament transformer _ _. |. Structural part —s_—> 
L | igerctand Letoo MOLL (4) 110 kOhn 1OW 
_°. | Resistor saa ia Koustr.Teil _ 
2 Se Miu we) Ter Scone S&S Ohn Is induktions arm 
/ eee peer seer crimes ele «iby ‘ Of low inductance 
z Pet: Fdore tana race We ela, Ae ltneuktlonsarm 
7 |" Fiam resistor DOs Ae Me | of low inductance _ 
t * | ia oe c ae “uArst oun 4 ray a yf WO intuktionsarn 
i. ease resistor | Dime tee of low inductance __ 
ae Pe 
| : Film re resistor Loe OL Ae 7 | eatin 
; oe ees :. : 2 
| 133 | f Tag a Mer few Designation Liste beotoht 
aie: 4 I eden CSS. ie yore cad Tunfanesrerdt jcleuw — Blet 
335 | | fGen | | Transceiver G6 | 
a =~ ! Yo Ee a: fy Blatt Nr. D ¥ 
: tet. | ero a ee ae, i ~ - arene mann 
oe : ‘ pe : tchcitieiinten-Nr. ° 
“ppt | ts fd eB OM Lavé 604 - MO0CL “Ll (a) 
y set Par worl, te | fag phe: we ihe” Se ‘ Pere ue = a ne ie. 
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T) E reaP ot. 


1 Ww 4,7 MOhn 10 % 


| pe-per 4616 . a ee een 
24 4,7 kOhm 10k 7” 


Desi feat. Q 
w 6 | Soniohtwiderstand 
Film resistor 
a? Schichtwi derstand 


ier a aw 
ws | prabtulderstend 600 Cha TGL 9650 


Wireewound rests$or —-———T 260 gh PGT. "6a S”~*«d2* 











Tpantwi der stan 


Wir e-wound resistor --- : \ bes lo 2 e 
Schichtwiderstend = O. 043 ¥ wees 0 em * ae eats 


16 


ui bia! derotend “10,5 4 WY 180 Chm 10 & 


istor- = = = ee 
SaLientwi derstand 0,25 ¥ ee Pee eee ee 


Sn ein a = a 
? — —— —_—s as — 
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[ } atte me a ET hae uw nee IT 
-_ a le oT 
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Pa een 
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ae Sach-Nr. elekir. Werte u. Bemerkungen |. 
as Deslanation | Item Number Electric Values & Notes 


a te” | be 
a C 101 Popter-Konéens“tor v,025/250 "a" ©,025 uF 











__Paper capacitor yy W116 1 iMennan. 250 % 
7 C 102! Ceingetelyt—Hondensator | 10/70 FaR- 502. 332 10 uF Best. ONT + 772258 
. Hectrolytic miniature cep ea ia Ks—-Frei berg 2 
ner ehf iar uns ss? iiter SZ OLFL : ‘|lo,2 uz exe DOO oF. 
Band-pass filter | Wels KE 
Pere oh a hpunysf biter | VAS CU%I 0,2 uk 2xc50e of 
iets SUH : 
. Band-pass filter DO eA 
barcnt dhe me gsfilter Woe LS 0,2 af @xeSTO ps 
Band-pass filter Liels A wl 
vurehfiibrung sf titer uZse OAL. Oe ul i pF 
Band-pass filter wae fa Kul 
Dor ch fu piu, s?i lier ‘BQ P13 i _fiees exe Kit pF 
Lie: 3 Pet. i 
Band-pass. filter us ; ae 
Durebrul rpungsfi bese 2298 014) ae 2 ui hie “pF 
_ Band-pass filter . Tse Ps SH... 
| Kare | GRS 251 
Tube te 7 
“ — C44 m Kecseris iste ds a Dr 4le2e aq pel. 
Terminal strip 8 poles =. wes 8 
, To” Anos gatrufo yo rly ty C4) fons ere Teco. s 
Anode transformer Structural part == _ 
Trica Neizitrsfo Woo he | O42 AYERS Oy Ces pnonstr, Pell 
Filament transformer, 4.00 we Structural pert | 

























3 Wieevstend 7 Mee weertene (ey [10 kOhm 
i ee - | “7 igs “Ae ty 
Resistor, sj. oe | 7 | 7 SOT eT 
* Sel ten tw der st.ine 5) GOS Gigs io 
. _ Film resistor _ P-UGi. Ge) ada g 
va “chichtedder st ind G6 «6 aro ae 
‘Film resistor Dt. AG fA ae 
7 chick tiwider atand age oe | ae AO 
. “Film resistor ae DP WO BAG oo 
4 wohnisrtcider ste eo Ae Mee SC 
_ Film resistor oP ety &ELG |. | ; 
® 105 Dralr-wi derstand PRO Dm 2 OTN VI4le | ml Abcriffschelle 
Wire-wound resistor | , 
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Precis of the FYSA-6 Device 
aE ATO VEVICE 


Basic Mode cf Qperation 


In order to facilitate navigation in times of zero visibility, an anti-- 


| collision device, which’ records the motion of the ship itself can be installed 


on larger ships; this device creates a map-like picture cof the Ship's environ- 
ment; from this picture the direction and distance from obstacles, such as ships, 


drift ice, and islands, or from navigational Signals can be ascertained. The 


point. representing the ship itself (in ordinary anti-collision devices always 


the midpoint of the Picture) is brought across the screen in Such a way that its 
path traversed corresponds in scale to the path of the ship. With the aid of 
the luminous screen conclusions concerning the motion of other ships can be 


drawn directly. 


In order to obtain the omnidirectional behavior, an electromagnetic energy | 


with a wavelength of 3.2 cm is radiated by a pulse-scanned transmitter through a 


rotating directional antenna. These waves are propagated similarly to light 
waves and are reflected, when they strike objects (targets). The range is thus 


obviously limited by the optical vision and hence depends largely on the altitude 


of the beam antenna and on the magnitude and altitude of the target. . 


Yuring transmission a horn emitter radiates the pulses coming from the 
transmitter against a parabolic mirror, which reradiates them directionally. 


The reflected pulses are intercepted by the same parabolic mirror, are brought 


through the horn emitter to the receiving part, and are finally made visible on. 


the picture screen of an electron-beam tube. 
The distance between the measuring station and the object 1s established by 
ascertaining the time which this emitted electromagnetic energy bundle resuires 


to travel from the measuring station to the object and back again at the speed 


of light. 
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The direction of the measurement o ect is determined from the 


tion direction of the antenna. 


in order to indicate on the picture screen the path traversed, 


the absolute representation, the course is fed to the device by the 


while the speed of the ship is fed into it by the speedometer. The 


re 
cP 


Fe a Ne pe 


ziven radia- 


regjuired for 
gyrocompass, 


path is as- 


certained by resolution of the travel-information components and subsecuent in- __. 


tegration. 
Composition of “%SA-6 Device © 
1. Beam anccnns A6 
2. Transmitting and receiving device 06 
2. Junction box for 36 | 
4, Main visual indicator #6 
5. Junction box for H6 | 
6. Auxiliary visual indicator T6 
”. Junction box for Té 
ze Gri entation tesnedices Ow 6 (optional) 
9s Pover supply (sans forser) sxcunting to the ship's voltage 


Technical Lat 





Beam antenna A6 


sumber of revolutions from 20 rpm 
Focusing, horizontal ~~. | n 1,20 halfwidth 

i" » vertical = SRC pe - | 
Side-lobe attenuation " 26 db (above 10°) 30 db) 
Drive: | . . 
Rotary-current flange motor _* 220/3=0 v, 50 cps 


transmitting and Receiving Unit 36 
Transmitting portion 
Frequency > > 9375 Me -(3.2 em) 





; 216 








~ 50X1-HUM 


_ Declassified in Part - Sanitized Copy Approved for Release 2013/02/12 : CIA-RDP80T00246A066200030005-9 


_ Declassified in Part - Sanitized Copy Approved for Release 2013/02/12 CIA-RDP80T00246A066200030005-9 


. ee nee fo Cm Oe me Fw ie ene oO © Oe em me: eevee Od ee ee 
-— « — s+ 
ee er ie, 


: | | Pulse frequency, repetition rate 1600 eps /200 cps 
; Pulse duration : | | 0.2 ab s/0.8 m s 
- Pulse power a: from 50 kw - 


Receiving portion 


Sensitivity | 14 db 
Intermediate frequency | 35 Me | | | 
Intermediate-frequency bandwidth ~ 10 Me 


Main visual indicator H6 


Picture-screen diameter 12" 

Measuring ranges ; | 0.753 1.53 33 63: 12 and 24 sm 
Extent of Panes | oy | 1:2 (up to 4s sm) 

Picture orientation "Toward", "Compass", and "Absolute" 
zero-point shift - | + 63 mm (image region) 


horizontal and vertical 


« . Distance measurement | stationary rings and variable distance-- 
measuring ring 





‘ Distance between rings | 1/3 of the range switched in 
Measuring range of the variable ring 0.6.6 and 0...(60) sm 
range -dependent 
Angle measurement | : electronically or with the aid of a 
- ' bearing plate 
Angle reading | on separate scale giving true reading - 
: : directional bearing independent of the 
picture orientation. 
Absolute representation : range 0.75e.e12 sm. 
Speed data , automatically from FWk speedometer 
16, 20,,30 or 25 sm/h or by hand 
Course data . - . cyrocompass (2° or 1° per revolution 
of the transmission system) 
Corrections | ' Speed + 5 sm/h 
Course + 159 
zs : 
| | . 90X1-HUM 
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sector cperation from 10 to 10° in any direction 
(any selectable azimuthal sector in . : : 

which the transmitting energy is to 

be radiated) 


Auxiliary visual indicator Té 


Picture-screen diameter 9”. 
. heasuring ranges 3 . OO 0.753 1.53 a3 6 12 sm 
Extent of range. 1:2 (up to 24 mm) 
Picture orientation | "Porward" (when CW 6 is quaateoe or. 
“Morth") - 
Distance measurement 4 . variable distance ring 
Angle measurenent with ¢! the aid’ of a bearing psate 


Oe eS ee eee 


Compass connection gyrocompass (19 or 2° per revolution of 


the transmission system) 
Synchronization | manual 


Construction of the Device . 





Bean sik era: NG 

The antenna consists of a horn emitter and a cylindrical parabolic mirror, 
in additicn to the antenna transmission. The parabolic mirror reflects the cm 
energy radiated against it in such a way that. it is strongly focused. when re~ 
flected. The feeding ef the cm energy is secoupiiened by means of tubular con=- 
ductors and a swivel joint inserted in the transmission. The ‘transmisston con- 
tains, in addition to the drive motor, the torque indicator, the contacts for 
the forward mark, and the synchnonization of the visual indicators. The antenna 
senoaia be mounted in such a way that it enjoys free and wide vision. It must be 
protected from mechanical damage and contamination. 

The polarization of the radiation can be rotated by the visual indicator. . 


The rotation occurs norreciprocally with the aid of a ferrite rotator mounted 


vor nw -see * = — + Oe tne eee eee 


on the prinary emitter. Thus it is- poss ae. to eee Gay record or mask 
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atmospheric ectios. | | 
Tranemitting and receiving Unit 66 | due | _ : . = , 
This device contains the magnetron transmitter with the accompanying sean- | 
ning stage, in addition to : juves control center, a joint transmitting and 
recelivirg portion, a mixing oscillator, a mixing stage, and an intermediate-fre- 
ciency pre-amplified. The power supplies for the high and low voltages are 
ieeates in the same part of the device. The device is wees on the wall and 
can be opered up in two planes like a book. It is protected against spray water 
and is controlled by the aay visuel indicator. | | 
Madr. ‘onal suites ox H6 
The visual indicator is Seeaeee both as a table device or with a pedestal’. 
It can be pivoted in such a ey that the cbserver -can observe corfortably. all 
the structural groups are easily removed, are aiounceden a light-alloy cast 
| plate, and are protected azainst spray water on top and bottom by two sheet-metal 
casings. All the required control elements are located on the front plate, 
gathered together in a control field. The eiti¢e apparatus is controlled from 
here. Yhe variable range-finder vaiue to be sabetstarel is read off a meter. 


A control instrument always indicates the piezo-electric mixer current. A 


uP 
ae 
anf 
7 
& 


special scale is available for iniicating or adjusting the ship's speed. S3e- — 
neath the picture screen is iéated the scale, on which the ship's course or the 
value obtained with the aid of the electronic bearing mark can be read off. The 
visual indicator is connected to the distribution box by sans of a flexible 
cable. In the pedestal adel the jur.ciion box is located in the pedestal. The 
Switcning of the Efitia axsra tis is controlled from here. | 
Ansa asty visual indicator T6 

| The auxiliary visual indicator is equipped only for relative indications. 


It contains a 9" tube. The distance measurement is accomplished with the aid 
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of a variable range-finder. The picture orientation is such that the - aticipated 


direction always points “up". 


Orientation transducer Ow6 

It is a supplementary device and can be installed optionally in the appara- 
bac. It also rakes possible the picture orientation "north" on the auxiliary 
ers ination bons Moreover, it can be used as a subsidiary connection for ae 


gyrocompass, Since it contains a meter for the course. 


Power supply ~ 


The power reauirement of the entire apparatus is approximately 1 kw; the 
required voltage of 115 v/400 cps is taken from a transformer driven by the 


ship's power supply. 


Function of the KSA-6 





Pulse control center 

The master generator sékepaves the resolution euises for the transmitter and 
the visual indicators. The network-synchronized repetition rate is c0O0 or 1609 
CpS. eee circuit makes possible the equalization of the delay times 
between the transmitter and the visual indicator. Two other pulse-timing cir- 
site determine the transmitting pulse width. They can be switched together 
with the repetition face ana generate a oulse of 0.25 or 0.2 as. The control 


pulse thus determined is fed to the scanning stage of the transmitter. The re- 


solution pulses for the visual indicators are measured at two other outputs. 


“Scanning stave and magnetron transmitter 


The control pulse coming from the pulse control center opens the scanning 
tube. Eence during the duration of this pulse the high voltage of the coupling 


capacitor lies practically over the magnetron; the latter begins to oscillate | 


bog S0X1 -HUM 
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and sends energy through the tubular conductors to the antenna. . 
’ | a 3 : 
Joint Transmitting and Receiving Portion : 

The joint transmitting and receiving portion is the antenna switch, hich” 
eonneees ene transmitter and receiver in the proper time sequence to the antenna. | 

| Luring the duration of the transmitting pulse it blocks the input to the mixing 
center so that the sensitive mixing crystal is not disturbed. In reception the : 
antenna switch prevents a significant portion of the receiving energy. from reach 
ing the transmitter, thereby becoming lost ‘to the receiver. : 
| | 
Receiving portion : 
| The signals intercepted by the antenna are fed through the joint transmitter- 

receiver to thé mixing center. Uere the nannies received are mixed with the 
frequency coming from the neriey yetnen eaevetine as a local oscillator. The 
€ 


differential fresuency occuring as a result of nonlinear distortions* is fed to 
the intermediate-fresuency anpliriers In order to avoid reactive effects, the 
xlystron is soestated from the mixing center by a directional coupler. 

After amplification of the I-F energy the latter 45 fed through 60-ohm : 

_ cables to the visual indicators. Here a second amplification takes place with: 
Subsequent rectification. In the main visual indicator the bandwidth of the I-F 
amplified is reduced, in order to increase the sensitivity to 0.7 MS pulses. 
The rectified Signal is ped 46 the video amolified feeuen an insertable diffe- 

_rential stage serving as a rain-noise suppressor. This amplified limits the ar- | 
riving signals to a maximum magnitude and amplifies all smaller ones, in order to 
feed then finaliy to the “ictus tube. Here also fe supplementary signals re- 
cuired for angle and distance eusiveneie are mixed in. In order to suppress 
disturbing short-range target echos (the motion of the Sea) w. tie au litveation 


of the I-F amplifier can be made tine-dependent. The sensitivity of the re- 





>» In the mixer diode _ 
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ceiver to the transmitting oulse is thereby so strongly reduced that weak Signals. 


¥ | are suppressed. 

iain visual indicator 
The visual indicator should peuiesent tne received echo pulses in the form of - 

2m -like picture. For this purpose the eet hon pulse from the pulse control 
center is then fed is a multivibrator, in order to control the pulse. The rectan-. 
gular pulse generated here controls the subsequent events in the device. The | 
picture tube is opened, so that the signals coming from the receiver can form an 
Seiaes At the same time a sweep Seneeeoe, which sends a rising rectilinear cur- | 
rent into a deflection coil, is controlled. ‘This coil pivots on the neck of the 
picture tube. The rising magnetic field of this coil is proportional to the cur= . 
rent and deflects the electron beam in the tube rectilinearly outward. Sy eeeene! 
ing several capacitors (band switching) the deflection rate can-be varied. if the 

£ electron bear, runs up to the margin of the image, a limiter stage switches the 
multivibrator, and thus the bis visual indicator, back to its initial position. 

7 The deflection coil eotaiee synchronously and in phase with the beam antenna, so 

| | that the electron bear is always deflected in the direction corresponding to the ! 
instartaneous direction of the antenna. Two division marks are blended into the 
picture for the dineetronas determination. Cne of them is controlled from the 
antenna and indicates the anticipated direction. ‘The other one is paleweed bye 
contact, which is sectuated by the transmission and can be adjusted manually in | 
its position. This marx oie for the directional determination of an object to — 
be neasured. The distance can be determined by two different range-finders. Yor 
rough measurements we can use a permanent-echo generator, which draws on the pic- — 
ture screen eaueenenic circles equi-distant from: each other around the starting 
point of the sweep. For accurate measurement of an object the variable range- 

finder can be used. It draws 2 circle, the diameter of which can be altered 


manually, until it intersects the echo signal. The distance can then be read from 


ameter. es _ ee ee ee ee oe PC nse sienna 
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» The absolute representation is achieved, when the point representing the shir 
y - itself (the starting point of the sweep) is brought across the screen in such a 


way that, for example, images of stationary targets (land) maintain the sae posi-: 
tion on the picture screen. For this pirssse a voltage proportional to the ship's 
speed is created with the aid of a potentiometer, either setoeatically (by the | 
speedometer) or manually, and is fed to a sine-cosine potentiometer. Here with 
voltage is eesciied into bee component voltages in such é way that these components © 
correspond to two velocity components standing at 90° to each other. The direction 
ef the resultar:ts of the two components is then determined by a compass. These 
component voitages are each fed to a different control amplifier, in endente:. 
forr: a control voltege. The amplifiers each control a different servomotor, by 
means of which two potentioneters are rotated over the transmission. ehe Wanbex 
of ones of the motors is controlled by tachometric devices. The voltages genera- 
ted here are fed to the amplifier inputs and are matched with the aetae voltages. 
‘The potentioneters (integrators) driven by the motors Pndiiy-cont el the current 
. | in a special pair of deflection coils mounted stationarily around the rotating | 
‘ | | | 
coil. As a result of the magnetic field created here a shift in the point re- 
presenting the position of the ship itself occurs. | 
The transmission of the angle of rotation of the antennas to the visual in- 
dicator is done by means of a torcue-indicator system. “In the visval indicator 
the angle information, together with the route Saete, which is also transmitted 
by means of a toriue indicator, is mixed in such a way that when the course changes 
the image is not altered or Ablaterated® A transmission, which aise contains the 
Sine-cosine potentiometer, serves this end. “he transmission can thus be switched 
in such a way thet an image in "relative' representation with the orientation 
"forward" is formed. ith the aid of a differential transmission the image can be 


rotated in such a way that the course direction (forward mark) can lie on the 


t 
~ ‘e- 


picture screen in any desired direction. In this case it is immaterial whether the - 


crientation "forward", “compass", or “*absolute" is chosen. This means that, in — 


contrast to other devices with absolute representation, 
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the image can be adjusted for the general course. AS a ene of this property 
the image with absolute representation can be combined with the advantage of the 
"forward" oriented image. The electronic angle measurement is in this eaeé 

independent of the image location and orientation. It is always a true reading. 


sOreever, the directionai bearing and the course can also be read off. - 


Auxiliary visual indicator. 
The auxiliary visual indicator allows only a "forward" image orientation 
and contains only a variable range-finder. Angle measureicents can be made with 


the bearing plate. 3 | a ne 


+ 


Orientation transducer 
The orientation transducer can be installed in the apparatus as a supple- 
mentary device. In this case the auxiliary image can be spventea to "north", 
For this purpose it contains a torque indicator, which transmits the course from 
the compass, and a differential toroue indicator, which is switched into the 


angle-transmission system between the antenna and the auxiliary visual indicator. 


The course torgue indicator rotates the differe:tial torcue indicater in such a 





way that the change in course is added to the given antenna angle. 
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